Objective: We analyzed information surveyed from a community-based sample of Korean women older than 40 years of age to understand the relationships between health status and screening behavior. Methods: In a cross-sectional population-based study, a two-stage, geographically stratified household-based sampling design was used for assembly of a probability sample of women aged 40 -69 years living in Gunpo in Korea, resulting in a total sample size of 503 women. The primary outcome variable for this analysis was the respondent's intention to obtain a mammogram. Predictor variables included health status and other factors known to influence the use of cancer screening, such as age, education, income, marital status and the presence of co-morbid illnesses. Health status was assessed by using the EuroQol (EQ-5D). Results: The median EQ visual analogue scale score was 75.0, ranging from 20 to 100. In bivariate analyses, the percentage of women reporting to have intention toward mammography use decreased with worsening health status. Women who had problems with mobility or anxiety/depression showed lower intention to undergo future screening mammography. Multivariate logistic regression confirmed that health status was significantly associated with intention toward mammography use. Anxiety or depression was an independent predictor of future screening mammography use. Conclusions: Health status is significantly associated with intention regarding screening mammography use. Physicians or other health professionals should be aware that health status is an important component for health promotion, and should pay more attention to clients' possible vulnerability in screening mammography use due to their poor health status.
INTRODUCTION
Breast cancer is the most common type of cancer among women and causes the death of 548 000 women worldwide (1) . Despite the benefit of breast cancer screening (2) , screening rates remain suboptimal either in the developed countries such as the USA (3) or in the developing country such as the Republic of Korea (4) . Since mammography screening was introduced in the early 1970s, numerous studies have examined factors associated with intentions or behaviors regarding screening mammography (5 -31) . However, relatively few studies have examined how health status affects screening behavior and results have been mixed and inconclusive.
Most studies have reported that self-reported health is not associated with probability of screening mammography (32 -34) . However, one study which used a propensity to die as a health indicator reported that decision to screen for breast cancer was related to health status (35) . The studies examining how specific health problem such as depressive symptom (36 -42) or other chronic disease (43, 44) affects screening behavior are conflicting, whereas there have been consistent findings reporting lower screening rates in women with functional impairment (32, 33, 45, 46) . It is important to understand that health status of clients could affect their health behavior because women at increased risk of not receiving preventive screening due to their health status should be # The Author (2010). Published by Oxford University Press. All rights reserved.
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In order to understand better the relationships between health status and screening behavior, we analyzed information surveyed from a community-based sample of Korean women older than 40 years of age. We hypothesized that women with poorer health status are less likely to have intention regarding mammography use.
PATIENTS AND METHODS

DATA SOURCE AND PARTICIPANTS
Data used in this population-based cross-sectional study came from the Gunpo Cancer Screening Project for Women (GCSP). The GCSP is a community intervention trial to promote breast cancer screening among women living in Gunpo, which has been conducted since January 2008. A two-stage, geographically stratified household-based sampling design was used for assembly of a probability sample of women aged 40-69 years living in Gunpo. With a land area of 36.38 km 2 , Gunpo is a city in Gyeonggi Province, located in the metropolitan area around Seoul with a total population of 275 351 (men 137 718; women 137 633) as of December 2007. Eligible women included those who are living in Gunpo, aged 40 -69 years and without a breast cancer diagnosis. Once a woman was deemed age eligible, interviewers provided a brief description of and assessed interest in being in a study. Of 1634 women who were originally contacted, 760 women were eligible. A response rate was 66.2%, resulting in a total sample size of 503 women. Trained telephone interviewers contacted these women and administered the interview using a questionnaire. The Institutional Review Board of the National Cancer Center approved the study.
VARIABLES
The primary outcome variable for this analysis was the respondent's intention to obtain a mammogram. Predictor variables included health status and other factors known to influence the use of cancer screening, such as age, education, income, marital status and the presence of co-morbid illnesses. Other health-related variables include obesity and menstrual status. Health status was assessed by using the EuroQol (EQ-5D), which is a standardized measure of health status developed by the EuroQol Group in order to provide a simple, generic measure of health for clinical and economic appraisal (47) . EQ-5D is designed for self-completion by respondents and is ideally suited for use in postal surveys, in clinics and in face-to-face interviews. It is cognitively undemanding, taking only a few minutes to complete. Instructions to respondents are included in the questionnaire. EQ-5D essentially consists of two pages-the EQ-5D descriptive system and the EQ visual analogue scale (EQ VAS). The EQ-5D descriptive system comprises the following five dimensions: mobility, self-care, usual activities, pain/ discomfort and anxiety/depression. Each dimension has three levels: no problems, some problems and severe problems. The EQ VAS records the respondent's self-rated health on a vertical, VAS where the endpoints are labeled 'Best imaginable health state' and 'Worst imaginable health state'. This information can be used as a quantitative measure of health outcome as judged by the individual respondents. Age was categorized into three groups: 40-49, 50-59 and 60-69 years.
STATISTICAL ANALYSIS
We compared the characteristics of the participants across health status quartile based on EQ VAS using x 2 tests. We also compared baseline characteristics between women having problems and those who were having no problems. Percentages of women who have intention toward screening mammography in each health status were compared using x 2 tests. The Cochran -Armitage test for trend was used to test for trends of the intentions across EQ VAS quartiles.
Multivariate logistic regression modeling was used to assess the independent associations between health status and intention toward screening mammography use after adjustment for age, education, income and marital status. Because of multicollinearity among each dimension in EQ-5D and EQ VAS, we did not put EQ variables together in the model but used six multivariate models using each EQ variable and other variables for adjustment such as age, education, income and marital status per one model. SPSS 11.0 statistical software (SPSS, Inc., Chicago, IL, USA) was used for all statistical analyses.
RESULTS
PARTICIPANT CHARACTERISTICS
The median and mean age of the study participants were 48 and 50 years, respectively. About 94% were currently married and about 75% of the sample was women with up to a high school education. About 35% of the sample was employed. The characteristics of the 503 women in this study according to health status measured by EQ VAS are presented in Table 1 .
The median EQ VAS score was 75.0, ranging from 20 to 100. The top 25th percentile of women had EQ VAS score of .81, whereas the bottom 25th percentile had EQ VAS score of 60. Women in the worst EQ VAS score quartile were older, were less educated, had higher rates of overweight, were more menopaused and had higher rates of breast disease, heart disease, diabetes, hypertension, stroke and arthritis. We also analyzed the characteristics of the study participants according to health status measured by EQ-5D (Table 2) . Women having problems with mobility were older, were less educated, had higher rates of
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Health status and intention regarding mammography overweight, were more menopaused and had higher rates of breast disease, hypertension and arthritis. Women who had problems with self-care were older and had higher rates of breast disease, diabetes and arthritis. Women with pain or discomfort problems were older, were less educated, had higher rates of overweight, were more menopaused and had higher rates of breast disease, hypertension and arthritis. Finally, more women with problems with anxiety or depression were currently married. Women with problems with anxiety or depression also had higher rates of overweight, were more menopaused and had higher rates of uterine disease, hypertension and arthritis.
INTENTION TOWARD SCREENING MAMMOGRAPHY USE ACCORDING TO HEALTH STATUS
The percentage of women reporting to have intention toward mammography use decreased with worsening health status (Table 3) : 80.6% for those who were in the best EQ VAS quartile and 64.2% for those who were in the worst quartile (P , 0.001). A lower proportion of women who had problems with mobility than those who had no problems showed positive intention to undergo future screening mammography (74% vs. 43%, P ¼ 0.003). The percentage of women reporting to have intention toward mammography use was higher among women who had no problems with anxiety or depression (76% vs. 56%, P ¼ 0.002). Although the percentage of women reporting to have intention toward mammography use was lower among women who had problems with other EQ-5D dimensions (self-care, usual activity and pain/discomfort), the differences were not statistically significant. Multivariate logistic regression confirmed that health status was significantly associated with intention toward mammography use (Table 4) . Women aged 40 -59 years were more likely than those aged 60 years and older to have intention toward mammography use. Women who were presently married were more likely to have intention toward mammography use. With regard to health dimensions, anxiety or depression was independently associated with intention toward mammography use.
DISCUSSION
To our knowledge, this is the first study to demonstrate that health status is associated with intention regarding screening mammography use among middle-aged and older women in the general public. Our results show that women in poorer health status tend to have negative intention to undergo future screening mammography. This finding is not consistent with previous studies conducted among elderly women, which reported that health status was not associated with probability of screening mammography (32 -34). This The findings from this study suggest that poor general health status and symptom of anxiety/depression may be a possible risk factor for underuse of mammography. In addition, when the aspect of health status as an indicator of inequalities (48) is taken into consideration, the relationship between health status and mammography use could imply that if women who rate their health poor were not identified and not specially targeted in screening program, health inequalities would be getting worse. Korean Government embarked on the National Cancer Screening Program (NCSP) in 1999. Currently, NCSP provides Medical Aids recipients and NHI beneficiaries within the lower 50% income bracket with free-of-charge screening services for five common cancers-stomach, liver, colorectum, breast and cervix uteri. In the case of NHI beneficiaries within upper 50% income bracket, it costs them no more than $6 to take a mammogram. However, the screening rate for breast cancer is not so high (45.8%) when the screening rate was calculated for both opportunistic and organized cancer screening. In spite of good organized cancer screening system, it will not be easy for Korea to achieve satisfactory level of screening rate unless there is a special concern for vulnerable women who have poor health status or problems with anxiety/ depression. Physicians who provide women with long-term health service for chronic diseases should pay more attention to patients' possible vulnerability in screening mammography use due to poor health status. In order to screen women with poor health status in clinical setting, some guidelines have been suggested (49) . Quality-of-life measures could be introduced in the clinical setting after considering questions to be asked when assessing a quality-of-life measure for use in clinical practice. In public health sector, health professionals implementing community health programs such as visiting health services targeting underprivileged women should identify vulnerable women by assessing their self-rated health status and psychological well-being. In 2007, Korea started the National Screening Program for Transitional Ages for the age of 40 and 66 to focus on health management of life cycle and prevention and follow-up of chronic disease through improvement of lifestyle. It was additional to the free health examination provided by National Health Insurance Corporation. The National Screening Program for Transitional Ages introduced questionnaires for screening mood disorders. Even though there are many things to be improved and many steps to be taken in the program, efforts to screen people with low quality of life deserve to be appreciated. In our study, the EroQol2 (self-care) and EroQol3 (usual activity) were not associated with intention toward mammography. According to the Health Action Model (50), the motivation system, which is affective, directly influences behavioral intention, whereas physical factor or self-regulatory ability influences health action, which is a next step beyond the intention. This means that self-care or usual activity could not influence behavioral intention itself but could influence women who have behavioral intention and help them do health action.
Our study has several limitations. First, even though we collected study samples from general public instead of collecting from patients groups in medical setting, our finding cannot be generalizable to the entire population because our study was performed in Gunpo. Second, our study focused on behavioral intention instead of actual behavior. We used the intension regarding mammogram screening as a surrogate endpoint of screening behavior. However, since behavioral intention does not always leads to behavior, the changes in intentions observed in this study are no guarantee of actual behavior changes of the study participants.
CONCLUSIONS
We have demonstrated that intention regarding screening mammography use is associated with health status. Physicians or other health professionals should be aware that health status is an important component for health promotion for breast cancer. Our finding that poor health status acts as a barrier to screening for breast cancer calls for further studies for developing individualized health communication service to address this issue with the women who have poorer health status or who have anxiety or depressed mood.
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